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I P R O G W I  STATUS 

During L1.e f i r s t  ciontlily r e p o r t i n g  p e r i o d  (September  27  - 
October  27)  work h a s  been  i n i t i a t e d  i n  Fdar a r e a s .  These a r e a s  

are  : 

1. Sample S t a n d a r d i z a t i o n  I n v e s t i g a t i o n s  

2 .  G r a i n  G r o w t h  Experiments 

3 .  Emiss ion  T e s t s  

4 .  Emiss ion  Microscope 

I n  t h e  fo l lowin t :  paragraphs  we w i l l  b r i e f l y  d i s c u s s  t h e  p r o g r e s s  

t o  d a t e  i n  each  of  t h e  f o u r  a reas  o u t l i n e d  above .  

1. Sample S t a n d a r d i z a t i o n  I n v e s t i g a t i o n s  

2 .  G r a i n  Growth Experiments 

a .  D i scuss  i o n  

We liave d i s c u s s e d  i n  d c t a i l ,  ou r  m a t e r i a l  r equ i r e1  e n t s  

w i t h  r e p r e s e n t a t i v e s  of t h e  Climax Molybdenum Company. Climax n e t a l l -  

u r g i s t ,  M r .  J o h n  V .  Houston, reviewed f o r  o u r  b e n e f i t  the b a s i c  s t e p s  

i n  the p r o d u c t i o n  of o r e  t o  the r o l l i n g  o p e r a t i o n s .  A f t e r  d e t a i l e d  

d i s c u s s i o n s  p e r t a i n i n g  t o  tile EOS n i a t e r i a l  r c q a i r e m e n t s  and the Clinlax 

Company m i l l  c a p a b i l i t y ,  Nr. Houston reconwended t l i a t  tlie s p e c i f i c a t i o n  

of 3 g i v e n  xsm g r a i n  s i z e  a f t e r  € i n d l  vacuur.. a n n e a l  would undoub ted lv  

be  t h e  most p r a c t i c a l  y a r d s t i c k  t o  u s e  i n  o r d e r  t o  ac l ! i eve  reproduci i . ) le  

r u n s  o €  m a t e r i a l .  S u c h  a recormendat ion  i s  q u i t e  d i f f e r e n t  from t h e  

u s u a l  one where in  s p e c i f i c a t i o n  of  t e n s i l e  s t r en ; ; t h ,  h a r d n e s s ,  and i m -  

p u r i t y  c o n t e n t  i s  c o n s i d e r e d  a d q u a t e .  We Iiave a c c o r d i n g l y  used  t h e  

reconmended g r a i n  s i z e  c r i t e r i o n  f o r  one of our  m a t e r i a l  s p e c i f i c a t i o n s .  

Tlie o t h e r  c r i t e r i a  a r e  p u r i t y  and p e r c e n t a g e  r e d u c t i o n  d u r i n g  r o l l i n g  

o p e r a t i o n s .  \<e w i l l  r e c e i v e  tlie lowes t  c a r b o n  c o n t e n t  m a t e r i a l  which 

i s  p r a c t i c a l l y  a v a i l a b l e .  

- 
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M e t a l l o g r a p h i c  examina t ion  and s p e c t r o g r a p h i c  a n a l y s i s  

a f t e r  t t ie  f i n a l  a n n e a l  w i l l  b e  used  t o  p rov ide  f i n d 1  proof  of n a t e r i a l  

q u a l i t y .  We are  a d v i s e d  t h a t  t h e  ca rbon  c o n t e n t  of c o n s u r a b l e  e l e c t r o d e  

arc-melt molybdenum i s  between .010 p e r c e n t  dnd .015 p e r c e n t ,  which i s  

a h igh ,  b u t  n o t  i n t o l e r a b l e ,  amount. We f e e l  t l i d t  r e s o r t i n g  t o  e x o t i c  

p r o c e s s e s  such  as zone r e f i n i n g  d e p a r t s  fron- t i 8 e  i n t e n t  of  t h e  prob;rar; 

which i s  t o  s t u d y  t h e  p r o p e r t i e s  c f  molybdenum b a r  and sheet m a t e r i i l l  

of a p r a c t i c a l  form. 

b .  S u m a r v  

As d c o n t r o l l e d  s t a r t i n g  p o i n t  f o r  ou r  i n v e s t i g a t i o n s  w e  

w i l l  r e c e i v e  from Climax Molybdenui:: Company a n n e a l e d ,  r e c r y s t a l l i z e d  

c r o s s  r o l l e d  p l a t e ,  a p p r o x i n a t e l y  . Z O O  i n c h  t l i i L k ,  w i t h  dn a v e r a g e  

A.S.T.M. g r a i n  s i z e  of No. 3 .  The molvbdenlir ~ ~ 1 1  b e  u n a l l o y e d  w i t h  

minimum ca rbon  and i n t e r s t i t i a l  i m p u r i t y  c o n t e n t .  We w i l l  r e c e i v e  a 

comple te  s c h e d u l e  of  t h e  t r ea tmen t  of the na te r id l  f ron  raw s t o c k  t o  

f i n i s h e d  p l a t e .  We w i l l  f u r t h e r  r e c e i v e  photo,;rapli ic proof of g r a i n  

s i z e  and d s p e c t r o g r a p h i c  a i a l y s J s  of t t ie n:aterial a f t e r  f a b r i c a t i o n .  

We w i l l  t h u s  s t a r t  d l 1  o u r  exper iments  f r o n  a c o n t r c l l e d  s t a r t i n g  p o i n L .  

T i l e  s p e c i f i c a t i o n s  w l ) i c h  w e  I'ave s e t  u p  i n  ci n:unction w i t h  t l ie C l i r a x  

Molybdenum Conpanv a r e  such  t l i d t  we s l jould be a b l e  t o  g e t  f u r t h e r  miis 

of material  w i t h  n e a r l y  i d e n t i c a l  p r o p e r t i e s .  

3 .  Emiss ion  Tests 

We are i n  t h e  process  o f  r educ ing  t h e  e m i s s i o n  t e s t  v e h i c l e  

d e s i g n  t o  shop  drawings  a n d  are i n  the p rocess  of o r d e r i n g  niaterials 

f o r  t h e  f a b r i c a t i o n  of t h e  d e v i c e s .  

4 .  Emiss ion  - Microscope 

a .  D i5cuss ion  

We have completed an  e x a n i n a t i o n  of t h e  l i t e r a t u r e  of 

t1:ermianic electrcrn emission microscopes .  We have reviewed our  re- 

qu i r emen t s  f o r  s p e c i a l  items such  as me ta l -gdske ted  vacuum f l a n g e s ,  

vacuum view p o r t s ,  h e r m e t i c a l l y  s e a l e d  h i g h  v o l t a g e  feed- t l i roughs ,  
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ceramic  o r  q u a r t z  washers  f o r  e l e c t r o d e  spacers,  e t c .  We have 

dec ided  on an e l e c t r o n  l e n s  s y s t e m  w h i c I 8  is  s i m i l a r  t o  t h a t  of 

Johannson 's  because  of i t s  s i v p l i c i t y .  Our l e n s  sys t em w i l l  be 

s c a l e d  up s l i g h t l y  t o  o b t a i n  a lower  m a g n i f i c a t i o n  i n  o r d e r  t o  

o b s e r v e  l a r g e r  o b j e c t s  t b a n  Jot-,annson d i d .  Res idua l  g a s e s  such  

as oxygen which r e a d i l y  react w i t h  hot  Mo, may c o n t a m i n a t e  t h e  

mater ia l  and i n  some cases may a l t e r  t h e  sample s u r f a c e  c r y s t a l  

s t r u c t u r e ,  due t o  thermal  e t c h i n g .  I n  o r d e r  t o  minimize oxygen 

c o n t a m i n a t i o n  of the sample we p l a n  t o  use  a b a k e a b l e  g l a s s - m e t a l  

s y s t e m  which w i l l  be eiTacuated w i t h  a n  i o n  pump. Tlius, most of t h e  

r e a c t i v e  g a s e s  w i l l  be removed fron; t h e  s y s t e r i  b e f o r e  t h e  h e a t i n g  

of t h e  Mo e m i t t e r  b e g i n s .  The m~lybdc r iun~  e m i t t e r  w i l l  have  r e c e i v e d  

a h i g h  t e m p e r a t u r e  o u t g a s s i n g  p r i o r  t o  assembly i n  t h e  emis s ion  

microscope .  Such t e c h n i q u e s  a r e  i n  common u s e  f o r  o b t a i n i n g  u l t r a -  

h igh  vacuuni p r e s s u r e s  (10  t o r r  and lower)  i n  a s t a t i c  sys t em.  

Because we are d e a l i n g  w i t l i  a djrnarr,ic s y s t e m ,  wliere t h e  p r e s s u r e s  

i n  t h e  v i c i n i t y  of  t h e  ho t  Mo e r i t t e r  n a y  be h i g h e r  t h a n  10 t o r r ,  

i t  is  more r e a l i s t i c  t o  speak  of t h e  need f o r  u l t r a - h i g h  vacuum 

t e c h n i q u e s  i n  terms of r educ ing  c o n t a r i n a t  i o n  t o  a n  expe r imen ta l  l y  

i n s i g n i f i c a n t  amount r a t h e r  than  s p e c i  E v  a p a r t i c u l a r  p r e s s u r e  t o  

be a c h i e v e d .  

1 

- a  

- a  

b .  Summary 

We have completed a l i t e r a L u r e  s u r v e y  on e l e c t r o n  

e m i s s i o n  microscopes  and 1,ave s e l e c t e d  a l e n s  d e s i g n  f o r  our  e l e c t r o n  

e m i s s i o n  microscope .  We are  i n  t h e  p rocess  O F  r e d u c i n g  ou r  d e s i g n s  

t o  shop  drawings .  Orde r s  a re  b e i n g  p l aced  f o r  p e r t i n e n t  materials 

and components n e c e s s a r y  f o r  t h e  f a b r i c a t i o n  of t h e  microscope .  

Johannson,  H . ,  "The Immersion O b j e c t i v e  of  Geomet r i ca l  E l e c t r o n  O p t i c s "  
Ann. Phys ik  2, pp .  274-284, November 1934 

1 
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I1 PROGRAM FOR TIiE NEXT FIONTHLY REPORTING PERIOD 

I n  t h e  nex t  month ly  r e p o r t  p e r i o d  ou r  e f f o r t s  w i l l  be d i r e c t e d  

t o  t h e  f e l l o w i n g  a r e a s :  

1. The a c q u i s t i o n  or' bar s t o c k  and r o l l e d  p l a t e  molybdenum 

f o r  t h e  g r a i n  growtli arid e m i s s i o n  s t u d i e s .  

2 .  Reduc t ion  of emis s ion  t e s t  v e h i c l e  and g r a i n  growth  s t u d y  

v e h i c l e  t o  shop  drawingb, t h e  orderin,:  of m a t e r i a l s  f o r  t h e s e  

d e v i c e s ,  arid t h e  s t a r t  of f a b r i c a t i o n .  

3 .  Reduc t ion  oE microscope  d e s i g n  p l a n s  t o  s h o p  d rawings ,  t h e  

o r d e r i n g  of  m a t e r i a l s  and the s t a r t  of mic roscope  f a b r i c a t i o n .  

111 PIN.iISCTAL STATUS 
Man-hours,, d o l l a r  e x p e n d i t u r e s ,  and conmiitrcents a r e  s u b m i t t e d  as 

a separa te  e n c l o s u r e  t o  t h i s  r e p o r t ,  

IV PROGRESS D E S C R I P T I O N  

I n  view of o u r  p r e s e n t  s t a t u s  i n  t h e  f , J l f i l l m e n t  o €  this program, 

w e  submi t  t h e  amount of 5 p e r c e n t  as overall p r o g r e s s .  
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